The iron chelating cardioprotective prodrug dexrazoxane does not affect the cell growth inhibitory effects of bleomycin.
The clinical use of bleomycin is limited by a dose-dependent pulmonary toxicity. Bleomycin is thought to be growth inhibitory by virtue of its ability to oxidatively damage DNA through its complex with iron. Our previous preclinical studies showed that bleomycin-induced pulmonary toxicity can be reduced by pretreatment with the doxorubicin cardioprotective agent dexrazoxane. Dexrazoxane is thought to protect against iron-based oxygen radical damage through the iron chelating ability of its hydrolyzed metabolite ADR-925, an analog of ethylenediaminetetraacetic acid (EDTA). ADR-925 quickly and effectively displaced either ferrous or ferric iron from its complex with bleomycin. This result suggests that dexrazoxane may have the potential to antagonize the iron-dependent growth inhibitory effects of bleomycin. A study was undertaken to determine if dexrazoxane could antagonize bleomycin-mediated cytotoxicity using a CHO-derived cell line (DZR) that was highly resistant to dexrazoxane through a threonine-48 to isoleucine mutation in topoisomerase IIalpha. Dexrazoxane is also a cell growth inhibitor that acts through its ability to inhibit the catalytic activity of topoisomerase II. Thus, the DZR cell line allowed us to examine the cell growth inhibitory effects of bleomycin in the presence of dexrazoxane without the confounding effect of dexrazoxane inhibiting cell growth. The cell growth inhibitory effects of bleomycin were unaffected by pretreating DZR cells with dexrazoxane. These results suggest that dexrazoxane may be clinically used in combination with bleomycin as a pulmonary protective agent without adversely affecting the antitumor activity of bleomycin.